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ABSTRACT

BACKGROUND

The Covid-19 infection caused by SARS-CoV-2 has spread rapidly across the world &
has become a global public health emergency. Infected patients tend to carry the virus
for a longer period of time, which requires an early isolation and monitoring.
Information on persistent RT-PCR positivity and time to negativity are lacking in our
population. We wanted to assess the prevalence of persistent RT-PCR positivity, time
to a negative test and factors related to it in our population.

METHODS

This is a retrospective medical record based observational study conducted among
lab confirmed and admitted Covid-19 patients. After admission, repeat
oropharyngeal swabs were taken at specific time intervals that varied from 3 - 5 days.
A persistent RT-PCR positivity was defined as more than 3 repeat positive RT-PCR
tests in a patient.

RESULTS

118 Covid-19 positive patients were included in the study. Mean age was 40.58 yrs.
(SD, 11.9 years). Median number of repeat RT-PCR tests was 3 (IQR, 2 - 4 repeats).
Persistent RT-PCR positivity was seen in 15 (12.7 %) subjects. Median time taken to
first negative RT-PCR test was 9 days (IQR, 6.7 - 13.25 days) and median duration of
hospital stay of subjects was 14 (IQR, 10 - 18). Presence of hypertension, use of
antibiotic azithromycin and use of angiotensin receptor blockers were found to be
significant risk factors for persistent positivity.

CONCLUSIONS

Persistent RT-PCR positivity indicating prolonged viral shedding was seen in 12.7 %
of patients. Hypertension and use of antibiotic azithromycin were independent risk
factors of persistent RT-PCR positivity. The epidemiological burden of the finding
needs to be assessed in a wider population with a larger sample size.
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BACKGROUND

Coronaviruses are enveloped non-segmented RNA viruses
belonging to the family Coronaviridae. The current pandemic
is caused by the Novel Coronavirus (SARS-CoV-2).1 Infection
with SARS-CoV-2 is confirmed by the detection of virus RNA in
various body fluids. Polymerase chain reaction (PCR) method
is considered as the ‘gold standard’ for its detection.
Nasopharyngeal and oropharyngeal swab tests are used as
standard tools for diagnosis of SARS-CoV-2.2 Persistent
shedding of SARS-CoV-2 has been reported in respiratory and
intestinal samples and body fluids. The estimated time until
loss of virus RNA detection ranged from 45.6 days for
nasopharyngeal swab samples in mild cases to 48.9 days in
severe cases, which was longer than those of SARS-CoV-2 and
MERS-CoV.34 The factors related to persistence of viral RNA in
patients with Covid-19 infection are not clear. A longer time
interval of RT-PCR positivity was reported in older age group
(> 65 yrs.) and in patients on glucocorticoid treatment.>6 Also
viral clearance was longer in patients with chronic co
morbidities like cardiovascular diseases, diabetes, cancer etc.”
The initial discharge criteria set by Ministry of Health & Family
Welfare, Government of Kerala was after obtaining two
negative RT-PCR tests even if asymptomatic. Persistent
positivity among asymptomatic and mildly symptomatic
patients was a significant issue in this aspect. This was
consuming much resource in terms of test equipment and
human resources and was prolonging the hospital stay of
patients. Available studies have looked into prevalence of RT-
PCR positivity among patients after discharge. Most studies
have looked at the point prevalence after discharge.
Information on persistent RT-PCR positivity and time to
negativity is lacking in our population. A better knowledge
could help in policy making in relation to preventive measures,
discharge criteria and patient care. Hence, we assessed the
prevalence of persistent RT-PCR positivity, time to a negative
test and factors related to it in our population.

METHODS

This is a retrospective medical record based observational
study conducted among lab confirmed Covid-19 patients
admitted in Government Medical College, Kasaragod, Kerala,
India which is a designated Covid hospital. During the study
duration the hospital catered asymptomatic and mildly
symptomatic male patients and lab confirmed (RT-PCR)
positives with uncomplicated upper respiratory tract
infections with nonspecific symptoms like fever, headache,
mild cough, sore throat etc.

The diagnosis was made by RT-PCR (RealStar® SARS-CoV-
2 RT-PCR Kit, Altona diagnostics, Germany) from samples
collected by oropharyngeal swabs. After admission, repeat
oropharyngeal swabs were taken at specific time intervals that
varied from 3 - 5 days and patients were discharged from
hospital after obtaining 2 consecutive negative RT-PCR results.
Hence patients had to undergo repeated RT-PCR testing till
they become negative on two consecutive tests. (That’s every
48 hrs apart ideally, but it may have delayed 3 to 5 days based
on test result availability).
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Data of all patients who were 18 years and above admitted
from 1st April 2020 to 1st July 2020 was analysed for the
study. Details regarding age, number of RT-PCR tests repeated,
duration of hospital stay, clinical history, treatment history
and lab parameters were collected from case records on a
predesigned proforma. A persistent RT-PCR positivity was
defined as more than 3 repeat RT PCR tests in a patient which
was the median number of RT-PCR tests in the sample. Gap
between each RT-PCR test varied between 3 and 5 days based
on the timely availability of test results. Ethical clearance for
the study was obtained from Institutional Ethical Committee,
Government Medical College, Kannur (IEC No. 102 2019 /
GMCK dated 17.09.20). A waiver for obtaining patient consent
was given as the study involved anonymous retrospective data
analysis.

Statistical Analysis

Data was analysed using SPSS software 22. Categorical
variables were expressed using frequencies and continuous
variables were expressed as median and interquartile ranges
or mean and Standard deviation. Bivariate analysis was done
to find out the factors related to persistent RT-PCR positivity.
Chi-square test was used to evaluate association between
categorical variables and outcome variables. Strength of
association between exposure and outcome variables was
estimated using odds ratio with 95 % confidence interval
Binary Logistic regression was performed using the factors
found to be significant in the bivariate analysis. A P value of <
0.05 was taken as significant level for all calculations.

RESULTS

Total of 118 Covid-19 positive patients were included in the
study. Mean age of study subjects was 40.58 yrs. (SD, 11.9
years) ranged from 18 yrs. to 68 yrs. All were males. Most of
them were expatriates from Gulf Cooperation Council
countries and were on quarantine on reaching. Among this 70
(59.3 %) were symptomatic (Table 1). Main symptoms were
cough (23.7 %), fever (17.8 %), sore throat (17.8 %) and
headache 17(14.4 %) respectively. Of the total, 32 (27.1 %)
had other co-morbidities. Commonest comorbidity was
hypertension (27.1 %). Other co-morbidities were diabetes
mellitus 14(11.9 %), chronic obstructive pulmonary disease
(COPD) 2(1.6 %), coronary artery disease (CAD) and asthma
1(0.8 %). Smoking and alcohol use were reported by 18 (15.3
%) and 7 (5.9 %) subjects respectively. Twenty-three (19.5 %)
patients received antibiotic azithromycin and only one person
received hydroxychloroquine. Median number of repeat RT-
PCR tests was 3 (IQR, 2 - 4 repeats) in the study subjects.
Number of RT-PCR taken ranged from minimum of 2 to 9
repeats. First RT-PCR repeat was positive in 71(60.2 %) of
subjects, 2nd repeat in 39.8 % and 3rd in 22.9 %. More than
three repeat RT-PCR positivity was seen in 15 (12.7 %)
subjects (Figl). Median time taken to first negative RT-PCR
test was 9 days (IQR, 6.7 - 13.25 days) from the first positive
swab result and ranged from 3 days to maximum of 34 days.
Median duration of hospital stay of subjects was 14 days (IQR,
10 - 18) from the date of admission and maximum days of stay
was up to 38 days.
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Figure 1. Proportion of Repeated RT-PCR Test Positivity in the Study Subjects

Persistent RT-PCR (more than 3 positive repeats) was seen
in 15 (12.7 %) out of 118 patients (Table 1). There was no
significant difference in mean age of participants across two
groups. Proportion of hypertension (53.3 %) was significantly
more in patients with persistent positivity. Similarly, use of
antibiotic azithromycin (40.0 %) and angiotensin receptor
blockers (20.0 %) were also significantly associated with
persistent positivity. Though the proportion of symptomatic
(73.3 %) and those with co morbidities (40.0 %) were
numerically higher in patients with persistent positivity, this
was not statistically significant. No significant association was
seen with steroid use, presence of diabetes or those who ever
smoked (Tablel).

On bivariate analysis, presence of hypertension {OR, 5.78
(95 % CI, 1.8 - 18.07)}, use of antibiotic azithromycin {OR,
3.37(95 % CI, 1.06 - 10.72)} and use of angiotensin receptor
blockers {OR, 12.62(95 % CI, 1.91 - 83.28)} were found to be
significant risk factors for persistent positivity. On binary
logistic regression, adjusted odds for persistent RT-PCR
positivity was found significantly higher in patients with
hypertension {Adj OR, 6.36 (95 % CI, 1.93 - 20.95)} and those
treated with drug azithromycin {Adj OR, 3.88(95 % CI, 1.1 -
13.60)}.

Persistent No Persistent

All Patients, Positivity, N Positivity, N = P Value|

Characteristics

= )
N=118(%) " _y5(%) 103 (%)
Mean Age(SD) years ~ 40.7(SD,11.9) 38.6(SD,10.8) 41.01(SD,12.11)  0.54
Symptomatic 70 (59.3) 11(73.3) 59(57.3) 0.24
Presence of Co -

morbidities 32(27.1) 6(40.0) 26(25.2) 0.23

Hypertension 25(21.1) 8(53.3) 17(16.5) 0.001

Diabetes mellitus 14(11.9) 1(6.7) 13(12.6) 0.54

Azithromycin use 23(19.5) 6(40.0) 17(16.5) 0.03
Use of Angiotensin

ey T 5(4.23) 3(20.0) 2(1.9) 0.001

Use of steroids 4(3.38) 1(6.7) 3(2.9) 0.45

Ever smoker 18(15.3) 2(13.3) 16(15.5) 0.82

Table 1. Base Line Characteristics of Study Participants
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DISCUSSION

In this study, among male patients who were asymptomatic or
had mild symptoms, persistent RT-PCR positivity was seen in
15 (12.7 %) patients. Three (2.5 %) patients had persistent
positivity even on 7th PCR repeat. The median time to test
negativity was 9 days with maximum up to 34 days. Median
days of viral shedding varied from 9.5 days to 20 days across
studies.8 Time to loss of viral RNA detection was estimated to
be 45.6 days in nasopharyngeal swabs.3 Another study showed
RT-PCR positivity in throat samples of patients who recovered
from mild disease for up to 50 days.? All these studies looked
at a point prevalence after discharge, while we assessed it at
regular time intervals. There are no studies that estimated
persistent positivity at definite time points.

As per the initial discharge criteria, patients had to be
tested negative on two consecutive tests, even if
asymptomatic. The need for repeated testing prolonged the
duration of hospital stay. In our study, days of hospitalization
among patients extended up to 49 days. Even though positive
RT-PCR indicates shedding of viral RNA4, it detects both viable
and dead virus from clinical specimens. Hence it is difficult to
say whether patients with persistent positivity are infectious,
without a virus isolation or serological investigation.
Virological assessment of hospitalized patients showed that,
pharyngeal viral shedding was high during the first week of
symptoms with peak of RNA concentrations reaching by day 5
and demonstrated a decline by day 10 of onset of symptoms.10
Government policy of initial double negative discharge criteria
later was changed to single negative test for asymptomatic and
mild cases on 10th day of first positive result after reviewing
existing evidences from various studies. This reduced burden
on health care system & optimized testing capacity.

Hypertension and antibiotic use were found as
independent risk factors for persistent positivity.
Hypertension was the most prevalent co-morbidity in our
study (27.1 %). Several other studies also reported
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hypertension as the most common co-morbidity among Covid-
19 infected patients.11.12

Slower viral clearance was associated with co-morbidities
such as cardiovascular diseases and diabetes in patients with
SARS or influenza A7 Findings from another study suggested
that diseases such as hypertension may be associated with
disease severity but did not give any relation with duration of
viral shedding.13 Since it has got an impact on disease outcome,
it is important to control blood pressure among Covid-19
patients even if it is not related to duration of viral shedding.
Use of angiotensin receptor was more in persistent positivity
group, but was not significant in multivariate analysis. Covid
patients having hypertension are often treated with ACE
inhibitors and angiotensin receptor blockers. Evidences show
that SARS-CoV-2 enters cells by binding ACE2 in lungs.14 It was
found that treatment with these drugs increase ACE2
expression and facilitate viral entry leading to greater lung
injury.

On the other hand, ACE inhibitors by reducing angiotensin
II formation and ARB blockers by antagonizing angiotensin II
action, could reduce the inflammation particularly in lungs,
heart and kidneys. There is no evidence yet as to prove that the
use of these drugs either improve or worsen the disease and
also for discontinuation in management of hypertension in
Covid-19 patients.!5 Use of antibiotic azithromycin was
significantly higher in those with persistent positivity.
Majority who received azithromycin were symptomatic (87.0
%) and the chance of viral shedding might be more in them
compared to asymptomatic. An open labelled trial showed
better viral elimination on adding azithromycin with
hydroxychloroquine than HCQ alone.l6 But the study was
limited by small sample size and improper methodology.

In-vitro study in Vero cells added that SARS-CoV
replication was not inhibited by azithromycin. Also there was
no evidence to support anti-inflammatory effects of drugs in
Covid-19 infection.!” Use of antibiotics is associated with an
alteration in local microbiota in throat. This needs to be looked
into as local microbiota acts as a biological barrier for the entry
and persistence of pathological microbes in throat and
nasopharynx. Older age group was associated with significant
prolongation of viral shedding.5 But such an association was
not seen in our study. Moreover, above 60 population was only
5.9 % and the mean age was comparable in both groups.

The strength of our study was the regular interval
sampling that we did.

CONCLUSIONS

Persistent RT-PCR positivity indicating prolonged viral
shedding was seen in 12.7 % of patients. Hypertension and use
of antibiotic azithromycin were independent risk factors for
persistent RT-PCR positivity. The epidemiological burden of
the finding needs to be assessed in a wider population with a
larger sample size.

Limitations
Our study has few limitations. The study population was males
who were asymptomatic or had mild symptoms. Although
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males were known to be affected with severe disease, the
effect of sex was not known on viral persistence. The duration
of viral shedding may be underestimated in the study as severe
cases were not included. As we have not done a viral culture or
serology, the clinical significance of the finding needs to be
established
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